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CO2: 1σ = 20 ppb 
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CH4: 1σ = 0.5 ppb 

N2O: 1σ = 0.09 ppb 

CO: 1σ = 0.2 ppb 



QCLS Final QA/QC vs. RA Data 



 Instrument Intercomparison: CO2 
Picarro CRDS vs. QCLS CO2 
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} Median Difference  
0.05 ppm 



 Instrument Intercomparison: CH4 
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Median Difference  
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 Instrument Intercomparison: CO 
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0.02 ppb 
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 Central Valley Vertical Profiles 
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 CH4 Profiles 
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Stochastic Time-Inverted Lagrangian Transport model  
Receptor-oriented time-inverted model 

WRF Meteorological model output drives transport 

Wayne Angevine 

 Modeling Framework 



Particles tell where air is arriving from and link 
observations with upstream sources/sinks  

Modeled surface fluxes, emission inventories, 
chemistry, and boundary conditions 

determine concentrations of air encountered  

  

 Modeling Framework 



 From Trajectories to Footprints 
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 Footprints for 06/18 Profile 
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 Emission Inventories 
Emission Inventory * Footprint + B.C. = Observed Mixing Ratio  
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EDGAR: Emissions Database for 
Global Atmospheric Research.  

Total Anthro annual CH4 emissions 
1° x 1° resolution 

Jed Kaplan’s wetlands 
 May 

1/4° x 1/6° resolution 
   



 Modeled Profiles 



 Conclusions/Future Work 
•Need for finer resolution inventories 
 - both point and area sources (these exist) 
•Appropriate boundary conditions 
 - difficult in California 
•100+ profiles outside of L.A. basin during  
 ~50 flight hours 
•Inversions onto a priori emission inventories 
•Comparisons to Flexpart 
 

From Zhao et al. (2009) 
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Calibration 



 WRF domains 



 June 18th, 2010 Time Series 



 Central Valley CH4 June 18th, 2010 


